Amyloidogenic peptide/single-walled carbon nanotube composites based on tau-protein-related peptides derived from AcPHF6: preparation and dispersive properties.
We investigated the abilities of a family of tau-protein-related amphiphilic peptides with predictable self-association characteristics (N-acetyl-VQIVXK-NH2 (X = F, L, V, W, Y, A, K)) to disperse single-walled carbon nanotubes (SWCNTs). The dispersion abilities of these peptides could be explained by a linear combination of their hydrophobic and amyloidogenic properties in a 60/40 ratio. Circular dichroism (CD) spectra of one of the peptides having a high propensity to form an amyloid (N-acetyl-VQIVYK-NH2 (AcPHF6)) showed that this peptide exists as a random coil in water but assumes a β-sheet conformation when sonicated with SWCNTs. Electron microscopy results, changes in near-infrared spectra, and changes in the Raman spectra upon formation of composites suggest that AcPHF6 intercalates, coats, and exfoliates SWCNT bundles. N-terminal truncation of AcPHF6 greatly reduced its ability to disperse SWCNTs. Taken together, our results suggest that amyloidogenic peptides wrap SWCNTs, forming an extensive β-sheet network. To date, peptides based on the AcVQIVXK framework are structurally the simplest peptides that have been found to disperse CNTs, and an understanding of those properties that determine their efficiency may be used to design even more efficient peptides for these purposes. We believe that due to the structural simplicity, this family of peptides will have clear synthetic advantages over peptides now known to disperse CNTs.